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(54) DEVICE FOR SUPPLYING IONIZED AIR FOR COATING BOOTH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a safe and highly practical device for 
supplying ionized air for coating booth, which is improved in dust removing 
effect by forming a high concentration ionized air atmosphere in the coating 
booth and remarkably enhanced in the quality of a coated surface by 
effectively blowing the high concentration ionized air to a work to be coated. 
SOLUTION: The device 1 for supplying the ionized air for coating booth has 
an air supply duct 3 for supplying air into the coating booth 2. An air fan 4 
and an ionizer 5 are provided at prescribed positions of the air supply duct 3. 
When air is passed through the air supply duct 3, a prescribed range of an air 
passage is irradiated with soft X-ray from the ionizer 5 to ionize air to be 
supplied to the coating booth 2. A flexible hose for blowing the ionized air to 
the surface to be coated at the dust removing position and the coating 
position of the work W to be coated is preferably provided in the downstream 
part of the air supply duct 3. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 
-1- 




" T' 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ionization air-supply equipment for paint booths characterized by to have the paint booth 
which forms the workspace for paint, the supply duct which supplies air in said paint booth, a ventilation 
means send air into the air-supply path of said supply duct, and an ionization air generating means ionize 
the air which irradiates soft X ray in the predetermined range of said air-supply path, and is supplied to 
said paint booth. 

[Claim 2] Ionization air supply equipment for paint booths according to claim 1 characterized by 
preparing the blow air duct which sprays ionization air on painted elegance in the downstream of said 
supply duct. 

[Claim 3] Said blow air duct is ionization air supply equipment for paint booths according to claim 2 
characterized by consisting of the 1st duct prepared towards the dust-removing location of said painted 
elegance, and the 2nd duct prepared towards the paint location of said painted elegance. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the paint booth used for spray painting, such as 
autoparts, home electronics, and construction materials, about the ionization air supply equipment for 
paint booths. 
[0002] 

[Description of the Prior Art] Conventionally, ionization air is introduced into the workspace for spray 
painting, and the paint booth which was made to perform dust removing and electric discharge of a 
painted surface-ed in the ambient atmosphere of this ionization air is proposed (refer to JP,9-276755,A 
and JP,1 1-31575,A). The ionization air supply equipment using the supply duct of forced air is formed in 
this kind of paint booth, and the electrode for corona discharge is attached in the head-lining outlet of a 
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supply duct etc. At the time of paint, the ionization condition was made by corona discharge to the 
particle in the air which passes through an air-supply path, and the ionization air produced by this is 
blown into the paint booth. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with such conventional ionization air supply 
equipment, in case the utilization is attained, the following problems have arisen. 

** Since there are few ion yields by corona discharge, ionization air of amount sufficient in a paint booth 
cannot spread, and sufficient dust-removing effectiveness cannot be acquired. 
** In order to give the high voltage to the particle in air and to generate ionization air, the safety 
practice over electrification or **** is needed, and also harmful by-products, such as ozone and 
nitrogen oxides, are accompanied by the evil generated in large quantities. 

** The operating distance at which the ionization condition of ionization air is maintained is short, and 
moreover, on a safety practice, since it is necessary to prepare an electrode in the exterior of a paint 
booth, a design and construction of the discharge electrode for blow air, a duct, etc. become 
complicated. 

[0004] Then, this invention was made in view of such the present condition, and it is safe and it aims at 
the thing which spray high-concentration ionization air on painted elegance efficiently, and raised the 
quality of a painted surface sharply and for which the high ionization air supply equipment for paint 
booths of practicality is offered while raising the dust-removing effectiveness by forming the ambient 
atmosphere of high-concentration ionization air in a paint booth. 
[0005] 

[Means for Solving the Problem] The ionization air-supply equipment of this invention for solving said 
technical problem for paint booths considered as a configuration equipped with the paint booth which 
forms the workspace for paint, the supply duct which supplies air in said paint booth, a ventilation means 
send air into the air-supply path of said supply duct, and an ionization air generating means ionize the 
air which irradiates soft X ray in the predetermined range of said air-supply path, and is supplied to said 
paint booth. 

[0006] It is good to prepare the blow air duct which sprays ionization air on painted elegance in the 
downstream of said supply duct. Said blow air duct is good to have the 1st duct prepared towards the 
dust-removing location of said painted elegance, and the 2nd duct prepared towards the paint location 
of said painted elegance. 

[0007] According to the ionization air supply equipment for paint booths of this invention, since the air 
in a supply duct is ionized by soft-X-ray exposure, the exposure region of soft X ray can be made to 
generate a lot of ionization air for a short time, and it becomes possible to make the ambient 
atmosphere of high-concentration ionization air in a paint booth. Moreover, in case ionization air is 
generated, in order not to make the high voltage act, harmful by-products, such as ozone, are generated 
or electrification and **** are avoided. Furthermore, it is few, and since the operating distance of 
ionization air is long, the limit on the safety practice in a paint booth can form the duct for blow air with 
a comparatively easy configuration, and can spray high-concentration ionization air on painted elegance 
efficiently. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. The configuration of the ionization air supply equipment for paint booths by the 1st example 
of this invention is shown in drawing 1 - drawing 4 . As shown in drawing 1 , as for ionization air supply 
equipment 1 , a supply duct 3 is formed in the outside of the paint booth 2. The blower fan 4 which sends 
air into the paint booth 2 is formed in the open air inlet of a supply duct 3. the predetermined location of 
an air-supply path — lo — NAIZA 5 is attached, a blower fan 4 and lo — if NAIZA 5 is operated, the 
ionization air produced within the supply duct 3 will be blown into the paint booth 2 from outlet 2a. 
[0009] A jet pipe 9 is formed in the opposite side of the supply duct 3 of the paint booth 2. The air in 
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the paint booth 2 is sent out to outdoor through a jet pipe 9 from exhaust-port 9a. as shown in the 
drawing 1 arrow head. 

[0010] In the paint booth 2, the conveyor 7 which conveys the painted elegance W is formed. A 
conveyor 7 moves the painted elegance W along a predetermined conveyance way from the inlet port of 
the paint booth 2 to an outlet. According to the usual route by which the painted elegance W is 
conveyed, the dust-removing location which carries out dust removing of the painted elegance W before 
paint, and the paint location which paints in the painted elegance W after dust removing are set to a 
conveyor 7. That is. after dust removing of the painted elegance W put on the conveyor 7 is carried out 
in the painted surface-ed in a dust-removing location, it is immediately sent to a paint location and 
spray painting is given to it. 

[001 1] The branching duct 10 is formed in the downstream of a supply duct 3. As shown in drawing 2 . 
the branching duct 10 is prolonged along with the head-lining section of the paint booth 2, and flexible 
hoses 11a and 1 lb are connected to the point of the branching duct 10. The outlet of flexible-hose 11a 
is turned to the dust-removing location of the painted elegance W. and the outlet of flexible-hose 1 lb is 
turned to the paint location of the painted elegance W. 

[0012] About each outlet of flexible hoses 1 la and lib, and distance with the painted elegance W, the 
difference is attached among both. This is for attaching the strength of airflow according to the purpose 
of blow air with each hose. That is. in the case of dust removing, electric discharge and the dust- 
removing effectiveness are heightened by spraying ionization air comparatively strong against a painted 
surface-ed by flexible-hose 1 la. It is made for nonuniformity not to arise in a paint film on the other 
hand by spraying comparatively weak ionization air on a painted surface and a coating particle by 
flexible-hose 1 lb in the case of paint. 

[0013] As shown in drawing 2 , between the dust-removing location of the painted elegance W, and a 
paint location, the septum 12 with which such space is divided is formed. A septum 12 plays the role 
with which dust etc. prevents dispersing to mutual space by the blow air of flexible hoses 11a and lib. 
[0014] A damper 15 is formed in the inlet-port section of the branching duct 10. The relieving capacity 
of blow air is adjusted by the switching operation of a damper 15. For example, when the painted 
surface-ed of the painted elegance W is large, a damper 15 is made full open, the amount of blow air is 
increased, and when a painted surface-ed is comparatively small, opening is made small for a damper 1 5 
and the amount of blow air is lessened. In addition, a damper 1 5 is made into a close by-pass bulb 
completely when blow air is not needed. 

[0015] it is shown in drawing 3 and drawing 4 — as — lo — as for NAIZA 5, the soft-X-ray exposure 
opening 21 is formed in the case 20 of a cube type. The fixed piece 22 of a bolt etc. which can be fitted 
in is formed in the edge of a case 20. If a case 20 is fixed to the lateral surface of a supply duct 3 by 
this fixed piece 22, the soft-X-ray exposure opening 21 will turn to an air-supply path. 
[0016] As shown in drawing 4 . the oil room S is established in the interior of a case 20, and the electron 
tube 24 and a power source 25 are contained by this oil room S. The cooling fan 26 which suppresses 
the rise of the internal temperature of 20 within a case is attached in the side face of a case 20. The 
aperture material which consists of beryllium is prepared in the soft-X-ray exposure opening 21. The 
exposure light from the electron tube 24 is changed into the light of a soft-X-ray region when passing 
aperture material. In the exposure region of soft X ray. ionization of air will take place and the plus ion 
and anion of tales doses will generate. 

[0017] Next, the operation of ionization air supply equipment 1 is explained, the case where dust 
removing of the air in the paint booth 2 is carried out — lo, by NAIZA 5. to the air which passes a 
supply duct 3, soft X ray is irradiated and is ionized. At this time, a lot of ionization air occurs in a soft- 
X-ray exposure region, and it is sent to the paint booth 2. Then, the whole workspace R is full of 
ionization air with the flow of the air produced indoors, and the electric repulsive force of ion in the 
paint booth 2. And as shown in drawing 5 , the dust D of Workspace R is charged, and it can draw near 
mutually electrically, and a particle becomes large, and is fallen or discharged. Consequently, the amount 
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of suspension of the dust of Workspace R decreases. For example, even if dust invades in the paint 
booth 2 from the entrance for carrying in of the painted elegance W etc.. it will be removed in response 
to such a dust-removing operation. 

[0018] If the damper 15 of the branching duct 10 is opened at the time of paint, ionization air will be 
directly sprayed on the painted elegance W from flexible hoses 11a and 1 lb. this time — lo ~ although 
the distance from NAIZA 5 to the outlet of each hose is comparatively long — lo — there are many 
yields of the ionization air from NAIZA 5, and in order that a ionization condition may moreover continue 
for a long time, high-concentration ionization air blows off from an outlet. 
[0019] Thus, according to the ionization air supply equipment 1 for paint booths, the ambient 
atmosphere of high-concentration ionization air can be formed in a paint booth, and the dust in a booth 
can be removed efficiently. Moreover, since high-concentration ionization air can be effectively sprayed 
on painted elegance, it is useful to upgrading of a painted surface. Furthermore, since generating of 
harmful gas. such as ozone, is avoided in the case of generating of ionization air, the safety in a paint 
booth also improves. 

[0020] Next, the example examined about the dust-removing effectiveness of a paint booth using the 
ionization air supply equipment of this invention is shown. The trial set the air-supply section and point 
of measurement as the paint booth as shown in drawing 6 , blew ionization air into predetermined time 
and a booth, and measured the amount of dust. lo ~ NAIZA — 2 from the outlet of the air-supply 
section — it attached in the location distant about m. measurement of dust — the Japan science 
industrial incorporated company make — " — high sensitivity digital dust counter KANOMAX MODEL 
3241 " was used. The Measuring condition is as follows. 

indoor volume : 93.5m three rooms ** : The amount of 20.4 air supplies : Height of 600m3 / h point of 
measurement : 1m — in addition — as the example of a comparison — lo — it measured on the same 
conditions also about the amount of dust at the time of introducing the usual air without operating 
NAIZA. A result is shown in drawing 7 . 

[0021] As shown in drawing 7 , when ionization air was introduced to dust having decreased in number 
to about 70% when being based on the usual air after 30-minute progress from test initiation, dust 
decreased in number to 40% or less. This is considered because the dust-removing effectiveness 
increased sharply with the ionization air of high concentration [ inside / of a paint booth ]. In addition, by 
investigation of artificers, when based on the conventional corona discharge, when it takes into 
consideration having remained in dust having decreased in number to about 60%, according to this 
invention, compared with conventional equipment, it turns out that the dust-removing effectiveness is 
very high. 

[0022] Next, the 2nd example of this invention is shown in drawing 8 and drawing 9 R> 9. The ionization 
air supply equipment 30 of the 2nd example supplies ionization air to the paint booth 32 of a short form 
without a compulsive supply duct. The air-supply box 33 is attached in the outside of the paint booth 32. 
In the upper part of the air-supply box 33, two air-supply hose 34a and 34b are prolonged along with the 
skin of the paint booth 32. Each air-supply hose 34a and 34b are introduced in a booth from the head- 
lining section or opening of the paint booth 32. and are installed towards the dust-removing location and 
paint location of the painted elegance W. 

[0023] A blower fan 36 is attached in the air-supply box 33. If a blower fan 36 is operated, the open air 
will be inhaled from the lower part of the air-supply box 33. and it will blow in into the paint booth 32 
through the air-supply hose 34a and 34b. 

[0024] the outside of the air-supply box 33 — lo — NAIZA 37 is formed. lo — soft-X-ray exposure 
opening of NAIZA 37 is turned to the air-supply path in a box. When air passes in the air-supply box 33. 
ionization air occurs in the exposure region of soft X ray, and it is sent into the paint booth 32. 
[0025] Thus, even if it is the paint booth which does not have the existing supply duct etc. by using the 
ionization air supply equipment 30 of a unit mold, efficient high-concentration ionization air can be 
supplied according to a comparatively easy activity. 
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[0026] The 3rd example of this invention is shown in drawing 10 . The ionization air supply equipnnent 40 
of the 3rd example introduces ionization air into the paint booth 42 through a painting robot's 43 
spraying nozzle 44. The coating and the compressed air of the specified quantity are supplied to 
9)ca|e:)c*^)|c3ie){c%3|c)(c% 44 from the coating tank 45 and an air tank 46. respectively, an air tank 46 — the interior 

— lo — NAIZA is prepared and works Ayr (compressed air) which flows with a supply duct 47 is ionized. 
If the painted elegance W conveyed by the conveyor arrives at a paint location, a painting robot 43 will 
carry and spray a coating on ionization air from a spraying nozzle 44. Ionization air carries out dust 
removing of the painted surface-ed effectively while neutralizing static electricity of a coating. Moreover, 
if ionization air is full in the paint booth 42, the dust in [ whole ] a booth will be decreased. 

[0027] According to the 3rd example, high-concentration ionization air can be supplied in a paint booth 
using a painting robot's 43 spraying nozzle 44, and, moreover, a result of a painted surface becomes 
good. In addition, by preparing a supply duct in the paint booth 42 separately, ionization air may be blown 
into the direct paint booth 42. or may be sprayed on the painted elegance W. 

[0028] The 4th example of this invention is shown in drawing 1 1 . The ionization air supply equipment 50 
of the 4th example contains the air-supply box 53 of a migration mold in the paint booth 52. The air- 
supply hose 54a and 54b are prolonged ahead of the air-supply box 53. A blower fan 56 is formed in the 
air-supply box 53. the upper part of the air-supply box 53 — lo — NAIZA 57 is formed. lo — soft-X-ray 
exposure opening of NAIZA 57 is turned to the air-supply path in a box. If a blower fan 56 is operated, 
the air in the paint booth 52 will be incorporated in the air-supply box 53 from the air supplying opening 
by the side of box back, and it will be ionized by soft-X-ray exposure. And it blows off towards the 
dust-removing location and paint location of the painted elegance W through the air-supply hose 54a 
and 54b. 

[0029] According to the 4th example, since the air-supply box 50 can be freely moved in a paint booth, 
it can respond to modification of a paint location etc. promptly. Moreover, construction of a duct etc. 
does not take time and effort that what is necessary is just to use the existing paint booth as it is. 
Furthermore, since the air-supply hose 54a and 54b can be short-********(ed), it becomes possible to 
raise the ion concentration of blow air further. 

[0030] The 5th example of this invention is shown in drawing 12 . The 5th example supplies ionization air 
to each activity booth in paint Rhine. As for ionization air supply equipment 60. a supply duct 62 and the 
branching duct 63 are formed in a charging air housing 61. The soft-X-ray exposure machines 65 and 66 
are fixed to the predetermined location of a charging air housing 61 and a supply duct 62 towards an 
air-supply path. If the blower fan in a charging air housing 61 is operated, the air incorporated from air 
supplying opening 61a will be ionized with the soft-X-ray exposure vessels 65 and 66, and will blow the 
ionization air of the specified quantity into the dust-removing booth B1, electric discharge booth B-2. 
the electric conduction processing booth B3. 1st setting booth 84. finishing booth 85, and 2nd setting 
booth 86 through each branching duct 63. Moreover, blow air is sprayed on painted elegance with the 
air-supply hose prepared in each booth if needed. Thus, according to the 5th example, whole Ayr. dust 
removing and antistatic air. and paint Ayr which are sent into each booth 81 in paint Rhine - 86 are 
efficiently ionizable with a comparatively easy configuration. The dust on paint space and the front face 
of a product can become very few things by this, and the percent defective at the time of paint can be 
reduced sharply. 

[0031] Although the ionization air supply equipment by said 1-5th examples was explained, the die length 
of a supply duct and a branching duct, a location, a number, etc. may be changed suitably, without being 
restricted to said examples 1-5. Moreover, said 1-5th examples may be combined suitably, moreover, lo 

— the attaching position of NAIZA 5 can also be changed into the head-lining section of a paint booth 
etc. Furthermore, in said example, although the conveyor of a portable type was used as a paint base, it 
may replace with a conveyor and the fixed bench may be used. 

[0032] Furthermore, the ionization air supply equipment of this invention is widely applicable also to the 
paint film formation including printing etc. For example, it is applicable to printing techniques, such as a 
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color printer and an ink jet printer, blasting of adhesives, etc. 
[0033] 

[Effect of the Invention] As explained above, according to the ionization air supply equipment for paint 
booths of this invention, the following outstanding effectiveness is done so. 

(a) Dust removing of the inside of a paint booth can be effectively carried out with high-concentration 
ionization air. 

(b) High-concentration ionization air can be efficiently sprayed on the painted surface-ed of the painted 
elegance W, and the quality of a painted surface can be raised. 

(c) A paint booth is not made to generate harmful by-products, such as ozone and nitrogen oxides, and 
safe work environment can be realized. 

(d) In the case of generating of ionization air. there is no need for the safety practice for electrification 
or prevention of ****. 

(e) in order not to discharge the high voltage ~ electromagnetism — don't generate a noise. 

(f) Since the electron tube for generating soft X ray is prepared in the outside of an air-supply path, 
even if it uses it for a long period of time, there is no need, such as cleaning, and a maintenance does 

not take time and effort. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the ionization air supply equipment by the 1st example of 
this invention. 

[Drawing 2] It is the II-II line sectional view of the ionization air supply equipment shown in drawing 1 . 
[Drawing 3] lo of the ionization air supply equipment by the 1st example of this invention — it is the 
perspective view showing NAIZA. 

[Drawing 4] lo of the ionization air supply equipment by the 1st example of this invention — it is the 
side elevation showing NAIZA. 

[Drawing 5] It is a mimetic diagram for explaining the dust-removing operation with ionization air. 
[Drawing 6] It is the mimetic diagram showing the paint booth used for the dust-removing trial of the 
ionization air supply equipment by this invention. 

[Drawing 7] It is the graph which shows the result of a dust-removing trial of the ionization air supply 
equipment by this invention. 

[Drawing 8] It is the sectional view showing the ionization air supply equipment by the 2nd example of 
this invention. 

[Drawing 9] the ionization air supply equipment by the 2nd example of this invention is shown it is a 
notch side elevation a part. 
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[Drawing 10] It is the sectional view showing the ionization air supply equipment by the 3rd example of 
this invention. 

[Drawing 11] It is the perspective view showing the interior of the ionization air supply equipment by the 
4th example of this invention. 

[Drawing 12] It is the perspective view showing the ionization air supply equipment by the 5th example 
of this invention. 
[Description of Notations] 

1 Ionization Air Supply Equipment 

2 Paint Booth 
2a Outlet 

3 Supply Duct 

4 Blower Fan (Ventilation Means) 

5 lo — NAIZA 

7 Conveyor 

8 Sprayer 

9 Jet Pipe 

10 Branching Duct (Blow Air Duct) 

1 1 a Flexible hose (the 1 st duct) 
lib Flexible hose (the 2nd duct) 

1 2 Septum 
15 Damper 

20 Case 

21 Soft-X~Ray Exposure Opening 

22 Fixed Piece 

24 Electron Tube 

25 Power Source 

26 Cooling Fan 
R Workspace 
S Oil room 

W Painted elegance 
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1 0(D5feffla5tC7L'^>'3^;l'*:— 7, 1 1 a, 1 1 b*^i^ 
^$n^o 7U^v-7*;i/^-7, 1 1 a<©i?>:{lSPtt, MM 

•So 

[0 0 1 2] 7k^->:/;i'*;-7. 1 1 a, llbcD^B*: 

#tt^)nTti-&. cintt, &jfc-;?,fr.t-g):/D— xT- 

(Dsmz^^CTB.m<D^^^mf^rzisbT$>^. -rttt) 

■5. 1 1 ate J; OS 

[0 0 13] EI2tcs^-rJ;p!r, smgp°nW«i^*{4e 

* ck z>'Mgf4g CD r^T , ;in 6. « ?s tt^ ^ IIS 1 

2*^IStt^n.5o PSMl 2«, + 1 1 

a, 1 ih<D-:fa-ji7-\z^^-cmmmi)mi^<D^m 

\zmWi-t^(D^Wj±-r^'i^m^mrz-to 
[0014] ^my^ MO (Dxnwziit. yyn 1 5 
*^tstje.n^. yy)\\'o<j^mm^\zi;i-:>x-:fu-:x- 

\Z\%. ^^>/11 5^^S€r/h$<UT:^0-X7-»«; 

y>/ii 5^^gflic-r^, 

[0 0 15] 0 3i3j;Z>'04{C^-r±e)IC, -i-^^^"^ 

5 ffij^co-ir-x 2 0 \ztiicf.mmu 2 1 *^tsite>n 

)t2 2*^lStte.n«.o ;iro@^)t2 2lCj;oTy-7>2 
OSr«&ay^ h 3(D^ffliJffitrH^-r-S>t. l>:X^B^itP 

2 idtiSig^agsnrpX. 

[0016] 04 {C^Tct 5 tC, ■Jr-7. 2 0 ©l^^gptc 



(3) 

4 

>«2 4t3j;0:«ilg2 S^tiRtt^nS. ^-X 2 0 OfliJ 
StC«. y-7.1^2 0CD|*iIg|5MS®±#S:ffl];l?)J^^7 

7>2 67!)t5iO#tt^)n^. ^y.W^MU2 KCH'^U 

WTtii. mi-^w-s^-t^h^\zw.yimM.<Dit\z^^^n 

10 [0017] ^A\z. :t >'fb^m«i^sa 1 <Dm.m-)5'^ 
{c^viTiawrs. ms::^-x2rt®^.msr^fi-r-2)« 

-f:t:>-1'-y-*5tCJ;oTSSM^i7h3<&®j©-r^^^ 

WR«±#:{C-f :t>'fbS»7!>^5teSlf ^-UT, 0 5 
-5. 0iJAli^ SmSiPpW©igAffl«lllAOP^*^e.Bi^ 

[0018] MSB#, h 1 0 (D^yn 15^^ 

tk-r^t, yu=¥yy')V^—7.iia. 1 1 b*>e.-f :t 
>{t;^^*^«fMi£iPpWtrjei*p>:##tte>ns. ccDt 

^m&i'^f}^.- -i-ti--i-*f5t)^>b<D^:ty'(\:^^(Dm^m 

30 a^ioii. mmmoy-(:tyit^^ii^'^^m^n^. 

[0 0 19] z(Dj:^izm^-:f-7.m-(-ty'(\:^n.m^ 

^<^r)^<:itf}iX'^^o ^tc. mmms,\ziiimm<D 

■i^yit^n.^m^miz'^^iin^ c i^^T^^*^ ^, 
m^m(os>ni^±iz'&xL'Z)o $e.tc. -f^t^-ftsa©^ 

[0 0 2 0] *^f!ro-f ^tMb^^ft^&SBSrffl 

40 i^rzmm':/-7.<D^^&^miz-Di,^Tm.miyrzm^^-t, 

KANOMAX MODEL 3 2 4 1 J $ri$ffl bfc. 

^F^^a : 9 3. 5m3 

^ M : 2 0. 4 

50 l^^m : 6 0 0m3 /h 
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Ste.'^OiSS : Im 
[0 0 2 1 ] 07(C^-rcte>{C. K^W$6;0^e3 O^i-H 

\zti£^-:>Tz^t^mm-r^t, *^Bj(c=tnti, tie* 

[0 0 2 2] 'Aiz. ^mm(Df^2mmm^m8isj:zfm 
9 t^f. m 2 siig^jO'T * y<t^%^mmm. 3 o 

2(D^1-{BiJlC^^4^>yi/7.3 3*^5lD#lt^n^. SgMsJ^ 
y i^x 3 3 ms^-x 3 2 <7)^S®tc:«-3 
T2*(D^^^-X3 4 a, 3 4 b A^MO^^c ^SS^* 
-X3 4a. 3 4ba. 3 2 <7)?^#gP^L < 

[0 0 2 3] ^m3}^-y^'7.3 3f*3{'tt. MMy T > 3 6 

3|^>y^X3 3©T;&A^e)^l-md^®i.i3i*n. i^SC:}^-;^ 

3 4 a, 3 4 b«raoT^S:/-X3 2l*IlCB5:#jiin 

[0 0 2 4] i7 X 3 3 ©il-ffit' (4. -I* Pj-^-f -tf 

3 7 5!>SIglte.n«>, -f:t-^--rU-'3 7©©:X^RgStP«, 

[0 0 2 5] :i<DJ^^\Z. rL-yhm<D^^>it^%^ 

[0 0 2 6] ^mM<Dm3mMm^mi oiz^-to ms 

3 X;i/4 4 Sr^LT^S::^-^ 4 2 {C-f :t Wb 

i7 h4 7fca:^TSSA-r^X»X7- (ffiJ^^m) 

mm't-f ^>n:^n.izm-&xms-r^o ^:t><t^% 
«, mn(Dmmm^'i'mr^tthtz. Wimmm^^m 



(4) 
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WtCltfi-r^. -f :t>'fb?g^75^'aS^-X4 21^ 

[0 0 2 7] m3**6«»JfrJ:St. ^gn;J?>> h4 30 

•:f-x\^\zm^%r^z.tt)^x^. Lfj^h. mmmoyi±± 

10 [0 0 2 8] *^?gom4*S6t>*J*01 1 fC^-r, ^4 
lliiS«»J<D-f:t>-fb^^««§S«5 0«, ^g^-7.5 2 

P^\Z^mm(Dl^%Tf-y^7.^ 3 ^iRft^LfcfecDT'fe^o 
l^a^-yi'T, 5 3COtif:^lC:^^*;-X5 4 a, 5 4b75^ 

*i|Stte>n5. J^^JJ^yi^XS 3<7)±g|5{C«. 'f*:)--f 

lf 5 7yittStj-?.n?.. 5 7(D|>:X«|Hil*P:*t 

5 2|*I©^^*«l&^3}?.>^X5 sicijoiisn, »:x^ 

20 HSj^[Cj:oT'f:t>'fb^*aS, ^bT, i^m5jN-7.5 4 
a, 5 4b*®LTfellSp°pW®|^ttf4«i3j:0;^S«i 

[0 0 2 9] ^4mmm\z^n\t. ^s^-xf^t$&^ 
m^m.<j^^'^ti.ii\zmm\znmt^^hifix%^, ^ 

.h^(Dmr.\Z^m^^l.m^. S5.tC. ^m/J^-X5 4 
a> 5 4 b^rMAK J^fife-r-5^i:;^i^'T'#-g)feiie). 7*P- 

30 [0 0 3 0] :^mm<om 5 1 2 ic^-r. m 5 

6 0 /^^^ 6 1 \Z^m.^i7 h 6 2 feJ;lK5JK^^ h 

&3tm»<^.n^. i^M^6 1 tti^%y^hQ2<Dff\'& 
^%m.6in<Dm.m.y7y^'^m-r^t. ^ 

mP6 1 a*^e)«i0ji*n;tS5l*^«:x«SRgMgg6 5, 
6 eT-f^Wb^n. h6 3S:abTi^«y 

40 '^/T^^- >:y:/-XB4> ±^0::^— XB5, 43J;Z/B2-fe 
-yT^-f yif:f—XB6izWi^m<n^^y<t^%^<>k^]i- 

7>i'<toT:/p-xT-*^*te^gei{ci^#^tt^n^„ 
z.<D^o\zf^5mmmiz^rnt. ^s^-oco^y-x 

Bl~B6C2IDjiif^«:XT-, l^fi • l^«X7-:fe J: 
t^SSXT-=£JtKWffiW<t«fiKT5ci*ct < :t >-fb^ 

so [0 0 3 1] mi2^1~5^JEt»JtCcfcS'r:i->'fb^^« 
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[0 0 3 2] *^?^©'f :t>'fb^mW^^S 

•5. 
[0 0 3 3] 

(b) mmm^y^(D^mi&mzmmm<D'i-t>'(t^m^ 

(c) Mg:/-Xlc::tV>. .^^Bl-fb^D^cWSiii^iti 

(e) mni£<omm^nt)rj.\'^rztt>. mm^^x^^^ 

(f) i»:xi^*%^$-&?)fc«e>©«^«*^$&aaK©^ 

[0 2] mnz^-r^yir>it^n.m^(^mm.(Dn-lmm 

[0 4] *SB^(Omi|ilSS0iJtcJ;-5-l'^>'fb^^tt^iS 



(5) 

s 

[0 5] ^^tWC^anJc-S^fi^fffl^lii^^-r^/iiiOD 

[0 6] :^nmiz^^^ :ir>it^%mi^mm<D^.mu.m. 

[0 7] *%0J(rJ:^-f :t>{b^^«til&Sfi©I^ME5i^ 
[0 8] *5R!BJ0^2*ig«»J{Cj:^-r^>-fb^atti|i&g 

[0 9] :^mM<D^2mmm\zj:^-(:t>it^^mi^m 

[010] *^59CDm3*M«SJIrJ;?>^:t>'fk^^#t«& 

ge^^-rff®0T-*^. 

g a ® 1*3 * r ^ 11 0 T' s ^ . 
[0121 :^^m(Df^5mmm\z^^^:f>it^^mf^ 
s«*^-r#4«0T*^, 

[W^rolKBJ] 
2 

20 2 a nJctidP 
3 *&m;S^i7 h 

5 -f:t:^-f•tf 
7 a>^7 
8 

9 h 

10 ^t^yi;h (fu-jLT-y^h) 
11a ^Iz+vT/Jl/^J^-T^ (^l^i^ h) 
1 1 b yU^yzf)V^^-7. (^2^5^'^ h) 



30 12 
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2 0 




2 1 




2 2 




2 4 




2 5 




2 6 




R 




S 




40 W 





[06] 

T 

4.4fn 



□ 




O 








^ 8.6m • ^ 
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[0 5] 
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[09] [HIO] 

3^ 3Ab mamnm 




